Single-cell recordings from chick pineal glands in vitro reveal ultradian and circadian oscillations.
Evidence is clear that each melatonin-producing cell in the chick pineal gland contains a circadian oscillator that continues to function in vitro, resulting in a prominent day/night rhythm of melatonin secretion. The aim of the present investigation was to examine whether the circadian organization of the gland has an electrophysiological correlate. To this end, single-cell recordings were made from isolated chick pineal glands kept in vitro under a light/dark cycle of 12:12 h, identical to that of the donors, or under continuous light or darkness. In all the glands investigated, a very small percentage of cells exhibited sodium-dependent spontaneous spike activity with a mean frequency below 10 Hz. The cells revealed rhythms with periods in the 15- to 60-min range and, additionally, exhibited ultradian and circadian rhythms in firing, with periods of 10.75+/-1.06 h and 26.25+/-1.26 h (mean +/- standard deviation), respectively. Most of the cells exhibited circadian rhythms with higher activity during daytime than at night, showing that the electrical activity and melatonin rhythm were out of phase. Under constant light or darkness, the circadian rhythm persisted. When the light/dark cycle of the donors was phase-advanced by 5 h, the cells revealed complete entrainment. We discuss whether the cells, albeit small in number, could function as a secondary ultradian/circadian oscillator contributing to the ultradian/circadian organization of the gland.